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INTRODUCTION 




IKTJROBUCTXOII 


Sci«iiti»ts liaw hmn fa«eiaati(€ hf »iscl« jwlaximt 
asruga ®vwr sine® tl» aiscoverif of w® - th* Xoaian ©« 
tiM Mmmn Baain * of poisonea stwmmtm Sh®a® imimala €®1X 
aoifit alAw# bttt ii*®*® miabi® t» run ®ven if t3i« trawM wm 
triviai* Oi4«» periiaps, was -tai® first iinsulsstantiatea 
©iinicaX in^rassion raiatsd to raiaxant •» airugs« 

foa®!'# siuseuiar rsiaxation is jy^paratiir® for nost 
surgical procaaurss, prsvioucly, wtoguats ralwation couia 
oiil|r b® proauc®a ISIS' a®«p pianos of oanaral iknaastlMisia or 
various procoauros of regional block* 

In smd@xn clinical practic* a nurtber of mlmmt 
arugs are in us® • all bwing tliair limitations# aavantagas 
and aisaduantages* Introduction of tbes® drugs bas been 
hailed as one of th® greatest advances of this era* 

Ilianks to these drugs# apart from endotracdieal 
intubation and suction# todaf Anaestiuitists can have full 
control of patient in situations '^at prsviously used to 
be disastrous* the rslaxants have also si^paificantlf' 
contribuMt to the technique of "badisiced anaesthesia* 

C liuiidf# 1941 ) whicb has brought pleasure and eafet^ to i&m 
adainistration of anaeethesia* iso more are ^e dei^ planes 
of anaesthesia neeessaiir for the nundi needed relaxation* 
»def our surgical colleagues take all this for granted* 
Ihirther# bar elisdnating the ifosit of breathini# 



Hie' ifitxo€lii«stic>ii of etxscasBBtlioiiiwm in clinical 
practice in 1951 i Hiealaff, s. # Btm£km, H. etal* | 
Mayrhoffer# 0* ®t al* ) caused still fnrtlier aowsitaiMint 
du® to its capabilities of prodtiwslii^ a sliort - lived bat 
total ffineciiiar paralysis in tii® relative absence of side • 
effects thns allotrin^ tii® nse of larger doses of tbe drug* 
Over tti® years it was prov^ that the stK3»rt • 
lived action of sssesmetfeoniow was doe to its rapid hydrolysis 
toy cholinesterase# Men^l and Entoey C 1943 ) proved that two 
types of choliisssterases are present in tSie Imawa to©4^ i 
Cl) "ttne* cbolinesterase. 

(2) *Semm*' cholinesterase# 
nils latter ensy»@ i® respoasitole for the rapid 
hydrolysis of smiwtiioniisn and is thus of clinical 
ia^rtance to the luaaesthestolofist# 

Stndies of tiMi cholinesterase levels in different 
diseases and conditions have been earriwi out toy various 
sonsers { Hall and Lucas# 1931# fatoer# 1943# KunJtel et al#i 
1947# htetchinson et al## 1951# vorhaus et al## 1953# KaaJ&aan, 
1954# Hoore et al## 1957# nets ton® et al## 1950# batiks et al## 
1975 and ipstein# 1980 )« 
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It wm found tliat th® deficiency of semis 
neatetas® may b® of a quantitatiue or a qEualitativ® nattire* 
Qiaaiatitatiifely low values of the ensyme have been reported 
in association with the following diseases or conditions i- 
Cl) biver diseases* 

(2) MalignaiKsies • specially of gastrointestinal 
tract* 

C3) Malnutrition* 

(4) Chronic msmaim* 

(S> Organop£M»sphoirus ioqKisure* 

(6) Jitter tiwrapeutic radiation* 

C?) After treatwant with wti-cancer drugs* 

C8) Mid and last trlMsters of pregnant* labour 
early po8t«>partuai days* 

(9) Severe dehydration ana electrolyte ewbalanca* 
CIO) Acute infections* 

Cuantititively raised values have also been noticed 
in 

Cl) Obesity* 

C2) Mhilar goitre* 

(3) Hiyro toxicosis* 

(4) Mephrosis* 

CS) Anxiel^ states* 


Ci) S^diisophrenia* ! 

IK 



(i) Alcoholisia* 


Qwafitl.tatJ.v«sly io%r iralix«» of seirtint elioliiiostorasi! 
at* of aignificaiac® to an AnaostJiatist aiiic® in »ucli oaaas 
to® feCMiy l^a® ability to niataboli*® •mastotooisiiM 

and coiii®®<^eotly its i^ration of action fflay b@ pxoloii^®^* 

Lator work by Kaiow ai«2 hi® asaociat®® mmr to® 
perloa 1957 * I960 brought into light a ®raaii«r group of 
pirtoiw war® i»t ill* tout war® <pal4tatly®ly deficient 
in aerura cholineaterase, Presenc® of toe «Atypie«i** »mmm 
choliiMiatoraa®' in «ueh per«on® ia du® to inheritance of an 
abnoraial ©hoilaeeteraae gene* toe percentage inhibition of 
choiimetoreee by toe ICMsai enaeetoetic drug dlbucaine ••• 
denoted 1^ “blbiicelne itetoer ( b.H* ) • wee shown t© distin*' 
gulsh between persons with nojrartal serum ehclinesteraui© and 
those with to® ipaiitatlweiy different serum* Various types 
of siach gaalitatiwe deficiencies were seen and recorded ^ a 
fliK>ri#t « resistant gen® '( Harris end itilttaker* 1961|,a 
silent • gene ( bidell et al*., 1962 )* a C 5 « warlcait 
'C Harris et al** 1963 ). 

Mms. of tois study i-. 

It has been shown Teif leans et al* in 1952* Argent 
et al. in 1955 and VicJcers in 1963 that the cholinesterase 
eimpee ^tiwity must be greatly reduced before any signlfl** 
cant prolongation of sunmiietoonium effect is observed* stHl 
later King and Hec»een in 1976 stated that toe lower the «t»li** 
iwssterase activity and toe dlbucaine and fluoride nsoitoera^ the 
more proltoiged toe apneic response to suxametoenitte* 















REVIEW or LlfBRUtORB 


SWKWwtJioiiiiim unjora an ©iwiatol® position mmmig 
til® drugs ussd in siod@m aiia«s'tii«isia practice* 2t is used 
to produce leusele relaKstioa of slwirt duration during 
anaesthesia* 

suramethoniuin is the diehoiine es'ter of succinic 
acid* It is a svnidietic Ms^quateritarv amonium c&mpmmd 
with a melting point of i50*C* k idiite ervstalliiie suhstaaee# 
it is imsttoiie if warmed or in an alkaliiMi solution# 

™3 ♦ 

CHj- iwaij-CHj-ooc-CHj»<a^-coo*cai,-cHjj-H -cHj 

ch / i i CH3 

*■ ■ ci 

^ux ^g^thoniuw cdtildride* 

tetaixi. 

Um pharmacological properties of suxaiastlionium 
were first descrilied hf Reid Runt and I^aveau (lfOd>« Its 
rapid hfdrolvsis ify cholinesterase in the horse serum was 
demonstrated toy' Olick <1941). 

Hm neuroimascular blocdcing properties of this drug 
were tiowever first descritoed toiy tooth lovet et al#, (1949) and 
Phillips (1949) separately* Pmaonstration Of the toseelaScMit 
of suaeime'^nium toy Oholinesterases aM the ihhitoition of this 
hydrolysis hf eserine was doiwi toy asvetwRitti (1949)* 
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toiaal experiments eoi^ucted toy Castillo and 4« Bear 
C1950) conflrrswd these findings* 

Ihe first clinical use of siixamethonium was By 
Stsesleff at th® Karolinska Institute in sl^ckhoim Cl951)f 




in ^mstria* 

MOrmal Hetuppgaascular transmission t 


Function of the neuromascular junction nuth better 
imderstood than its stmcture. Ibe newtoimisctilar Junction 
includes both the pro- m& post»»8ynaptic aieiye* ihe latter is 
also )m&m as motor «nd*pl ate* 

Idle syelinated motor nerve fibre divi€his into 
iiiyMrous i»iMsyeliiiated terminal branches in the proximity 
of the muu8Cle«>fibres* iSiereafter* these branches run parallel 
to the muscle fibre they supply* idiile lying embedded in a 
shallow ^’gutter'* or depression in the muscle surface (Fif* 1)» 
At the layoneural Junetion the nerve*! ibre is covered 
by s »Hii^rane*eo«^leK known as the Schwann* aieaplasmic or 
perineural membrane * this separatee th® end*plate fro® the 
extracellular fluid* as shown in Fig* 2 * those layer make 




JUUUULJLJ II II II (I 


(b) Same in longitudinal section 







of til® aeiipoffliWCMlar Junction Imm Iseen provided by tt»® »tudl®® 
of couteaux {1955 eisd 195S), Kobortaoia (1956) and Wa«®r (1970)* 
St wa» »utg®st®d by Mmmx (1970) tliat tbas® fold® contain th© 
aoditM "pose®*** niiiiieh allow tlie ionic flux# rosponsible for 
depolarisation* 

She narrow neck of each por® is guarded by two 
niolecule® of acetyl cholinesteroi©# each with two curar© 
receptor aite®, Hi® acetyl cholint! receptor® are acatteWKl 
around the moutli of the pore# Depolarieation occurs when 
sufficient acetyl cholii» molecules combine with their 
receptors aM cause a defowsation of the surface#' this pulls 
open the mouth of the pore# thus permitting sodiisn ions to 
pass insi^hi the cell and result in depolarisation* 

pora^depol arising drugs like curare act by oombinifig 
with the active centres of the ace^l cholinesterase 
molecules • thus obstructing the neck of the pore* 

13m niiture of the acetyl choline receptor is disputed* 
MiKsopolysaccharides (Maser# 1970) # phosphate (Haataik* 1957) 
or a polypeptide or protein (Oill# 19$S) have been suggested* 
Dale at al* (1935) propoundMl the chemical theory 
of neuromuscular tracusmission according the 'idiich iMsetyl 
Choline bridges the gap of 1 um* between the motor neaeve ending 
and the eiid*plate« Hiis cholise ester is synthesised and stored 
in the motor nerve ex^ng in form of vesicles contaixiing 
ipianta or packets of the substance* Xhw vesicles have been 


dwsK>nstsr®ti#d in th® imglon ®f iieirv@*»®i 3 «iing by electron 
Hiicroecopy , on the arrival of an laigaal®® the acetyl choline 
is released. CPeldraan# S,, in wyli© and ChuroMll-Davidson, 
h practice of Anaesthesia)* 

l#ien sufficient raoleciiles of the transiaitter 
substance reach the ®nd-plate* a threshold depolarisation 
results* fliis causes a wave of (topolariaation or projiafated 
action potential along the entire length of ' the muscle fibre 
with resulting mechanical contraction in Its wake* idm acetyl 
cimlim molecules excite the e®d»plaro in the fraction of a 
millisecond before they are destroyed by c^linesterase wll^is 
l/SOO'*^ of a seeoiMi (Feldman* s** in ilylie and Churchill* 
bavidson* A practice of Anaesthesia)* 

.jjauromuscular. block caused bv suxemethonium i 

A depolarising block is produced by suxamethonium* 
this is siMlar to the block caused by acetyl choliiwi sotcept 
for the greater extent and duration of the depolarisation# 

Xt was originally believed that this type of block was due 
to a lOMring of the trans«4iMi»rane potential to a level 
which prevented initiation of the propagated action potential* 
Evidence towards this comsept was advanced by Jenerick and 
Qerard (1953) ai^ ^1 Castillo mad Kate (195#)* 

iCats and ihesleff (19S7) discovered that loss of 
sensitivity of the maabraie far exceeded the time ft»r which 
it xiinained depolarised* ihis |hase was termed by thsna as 



th® ‘desenaltiftation phas®’ of di^polarislog iMio*wiius«siilar 
Moel«, Peldman and SyrjceU <1970) postalatod that the : 
detesroining factor as to whether a neutroimjcctiiar fei.oc3c4iig. 
drug acted as a depolarising or noii-depolarising agent was 
whether or' not it feecaiue bound to the receptor. A depolarising 
Mock is preceded hy rmiscle fascicMations. 

It has bean denonstrated that prolonged' atoinistr- 
ation of a depolarising drug (denden et al., 1951# Brennan, 
195®) or its use in excessive dbses produces a change in the 
nature of th® ne-urwiuseulsr block from a depolarising type • 
to on® with n©s>Niepolari8ing characteristics, zaimie (1953) 
noted this in chicks ai»S coined the term "dual block* for 
this phenomenori* 

Zaimi® et al, ^1953) ay»l , zaimis CI9$3) demonstrated 
the different responses to dscametlioniuin in different species • 
a depolarising block was produced in soime while others 
developed a block resenhling a noi>*depol arising one« Churchill* 
Davidson and. Richarison ilfSt) found ei#cto?c«iiyofraphieally 
that m identical change .in decwaethoniun activity occured 
in patients of isyasthenia gravis. Churchill«Davidson and 
Wise (1964) discovered that a similar bloch occured in pre- 
mature infants iduin depolarisiim drugs were admliiistered to 
them. Churchill-Davidson et al* (1960) saw that 'ttiis type of 
blodk could be produced on giving ereessive doses of sincamith- 
onium « It was found by foldes et al. (1956)# Arpnit et al* 


S#{i«i0 of '&m d«palaxi0lii9 

folteMi and TyJtiTdll (1970) mm of tho oplnioo that 
th® iti»l«cul.®sf of -fee d«pola3ri»iisg &mg toecaas® tooiaiid to th« 
r®c©ptor» in an immmBim pfoportion# tho* producii*g a 
sigaif icaot 4mgmm of rocoptor occapajicy# this iniiwil.tod lo 
dtfvmlopmnt of m iK»n«^polari®iiig ooo^mtitt to tho Miixoimuicsular 
block* Galindo C1971) pjtoposod « pir©«>® 3 ^aptlc si to of ootioii 
of tho dopol arising drug to bo rosponsiblo* bospito tfioso 


JLf I ' f « «.<« »T s m mT- , i i I f . t •^K 


l^saso SX blocsk is still not ksmm* 




h singlo injoction of suxeunotbonium ($ 0 * 7 : 
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p®ri©d of QpWMm «xc«ed« 10 laiiaities In the absonce of any ' 

o til® IT fee tor whloii might; oeiie® th® pjolongetion of iwlsiojnt# i 

it be consid«i»a an alaKSEiiial wiaponse. iWmldmm, s,# | 

in Iv’ifli® and Chnrehlli^tDaifideoa* A practioe of Anaeatliesia)* 

Evan® ®t al* (lfS3) eatabiittIuMS that fey prior • 

rai®ing of eholinestara*® Im*®! artificially# it v ig . | 

poaaifel® to short®n the apnoea prodneed »«b®«qti®iit dose® ; 

of ®imwetl»c>iiii»« 

, 

fflfte «a®yi» preparation cholaae# ^ %diich we® a coiwen* . . : | 

trated hnnian giofewlin containing eholin«®t®ra»«, mm I 

only mhmn it waa given, ^for® or »iifniltan«ou»ly with simame** ® 

thoniimi ((^eMie ®t al • # 19®7 ) # Clinical experiment® to temiinate i 
a prolonged apnoea fey intravenoma in£ti»lon of coiwentrated | 

choline® teraae mm not sncceiafnl* I 

ftm highly purified coiseentrated preparation of 



choline® teraiw (l5oeaiek# et al*, lf«a# ooedde and AtlaM, 
i@ 71 ) wa® ancceaafnl in tejoainating a prolonged apnoea within 
8 minute® afbir it® intravenow® iajfeetion* Doenicke et al*# 
Cl8d3) ®hot^ that with a relatively amall do®e of 30 mg. 
of thi® choline«tera®e preparation# a ehortening of the diiration 
of aseioea following f0»300 ag# »wis®ethoiil«m wa® «9i|tained«> 

After 50 jag# •ineamethoninm the apnoea ootild fee entirely 
nentraliaed# 

»iix»aetii©ttiii» diasoeiate® rapidly fro® end<^late 
»w»ptor® and diffnae® back into the plaaiaa vheie it ia 
%droly®ed by comreial cholii^steraae inftmed# mm npaet 
egixilibriniii canae® more diaa^ociation of aiaxiMMithonivm 


r0|>etitiofi of this proc®6® mltimatisiy j»amlts ia teasroiiiation 
of tite spaoea (stovner a»a sta^skloiv, 1976), 

,I»eijlcke et ai* Ci 9 S 8 ) have shown serum clwlinea- 
terms© iiAibition due to suxamethoiii'uii* itself, ©leir In vino 
experiments dwionstrated that this enzyme inhibition was 
directly related with the duration of apnoea. fflNi wmergene® 
of, the patient from suxamethoniian apnoea occurred as soon as 
no further enzyme inhibition was measurable. 

detoxication and Excretion of suxamethonium t 

Suxame'ttenitam is well known for its short duration ■ 
of action* fhS' short duration is duo to its rapid hydrolysis 
by the ensyrae serum cholines'terase* fhis^ process '©oeurs-in 
two stagesi- 

(hapid) 

Succinyldicholiise s«i5ciHq^liiioni©» ^ choline 

(Stncamethoniuxt) Serum cholinesterase choline 

^e hydrolysis cosimnces within seconds of the entry 
of sruxamethonium into pla«aa« Xt is so n^id nod effectiint 
that less than $ % of the injected dose reaciwis the muscles 
in tiwft periphery m& less than 2 % a|f»ears in tiie urine (Foldes 
and Norton* i 9 S 4 )* As has already been mentioned* as soon as 
the smametlionii]iii<»in^ depression of serum obolinestense 
ends* spontaneous respiration returns (SNoenicke et al*« ltd®). 

IM ' ' f ■' 

(Slow) 

succinyliRoaodholitie su^inlc acid -i* tdioliae 

Specific liver 
ensymes t serum 
cholinesterase 
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h wmGlfle mmytm for th« liyducoiy*iii. of siieoinyl 
aioisochoifn® is prsssst lOWMsiHflfsy snd Qiiasfisi^ 1SIS5)# idwofj^ 
a »iiior mim is nodsjft^es by serum, ehoiiise^terass also* 
Sueeii^ljwiio^ioiiiMi ties %/2Q^ to l/BUm the eotivity of 
sustwi^iiiw. foldes #t si., {if 54) mmrntr&trna •that 
5*»? rn^m/kg* of suewioylmoiioolKiiihe produced ©ood reiaxation 
in the anaesthetised patient for talnutss. *»»§« findiuQs 
%iere confirmed by irennan litSS)* 

In the abse.&ce of serwt cholinesterase* aDcaline 
hydrolysis of simuBwthoniuifi can occur. Kaiow Clf5®) found that 
less than S pertserat per hour of suxamethonium is thus destioed. 
l®oimially this procass plays a very minor role and less than 
50 % of inj«sted drug is broken down in 10 hours. 

the o^Ner processes uhich may play an ia^rtant 
role in the iteence of enaymatic hydrolysis are redistribution 
and eiwretion* %t«^ of suximiietiK>ni'imR at various receptor 
sites rediKJes the drug ' concentration in the plaraia (redistri- 
bution) • the nomally low levals of the dreg eiwsreted in 
urine may increase to much higher mounts in the absence of 
ensymatlc hydrolysis (Wylie ai^ Churehill-Davidson* JV practice 
of Anaestiuisia* ii7i)* . 

CHOLIIiES«RASi 

Cholinesterases are '(dm eoxytmis 'iMch hydrolyms the 
choline esters into the corresponding acid and free choline*^ 

It waa observed in 1914 by dif" Henry bale that 
acetyl choline had a potent and short « liwd action. He 
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mugge»t»4 that an asteraa® dasteoys '^is coii^^miid, in tli® 

S'te<teaa,-^ Stadman em Eason (X9$2) callod thi# 
onayaio •cholia«at®ras«* and showd that it wa* of a apoelfic 
natnro* 

sweral toiochaiaieai differoncea in th® clK>lin«»* 
torasos of th® R*6*c# and 'the sema of aan were noticed 
by Alles and Hawes Cl940)« &m@m two foinns of the eneyae 
weire neaed trm ctiolineeteraee and peeudocholineetereee by 
mmirnl and Rodney Cit43)>. 

..froe ch oiinea.terage « $hie eneyae, aiso kmm m the 
“epeeific'* ©r **aej«to’» or **«»typ«“ ©holineeteraae i» present 
In tJie red bl©M celle, neurcmieiniliir jnnction and the brain# 
ttie En*y»e cmmieeion has terraed enasyme acetyldholine 
aeetylhydrolaee with a code noaiiber E#C.3*i.l.7 # lt« jaain 
function lies In hydroiyeing acetyl choline rapidly# tm» 
timXimBtmrmm ale© hj^rolyeea certain other cboliisai eaters 
such as beta*«wthyl»acMityleehollne* It does not hydrolyse 
suxes^thoniuia# 

..ierum dh©lines.tera|»e «• 3Ms ensyM is else kmwn as "pseudo* 
clwjiinesterase* or "butyryl ebolinesterase" or "non-specific 
choliiwsstenuie" or *S-l^ cholii;»oteras«"# It has been found 
la the plasm# la most other tissues of tiie body libe liwer# 
bidney, intestine# panersas etc# • but mt in lM»an erythro- 
cytes* Its role shall be discussM later* 
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ttt© modem oame given to eeiiam cttelines'^ma* fef 
tte Enayw® Coamiesion is acylebolin® acyltiydrolMe {A,c«a*h#) 
with a cod© number E.C.3.1*I*8. (Diwon and WWbfe, 1974). The 
individual digits of this code^numbfer expmss detailed 
information about the ent^fm i 
3 - s tends for hydrolase (the general division) ,• 

1 • states 'the nature of bond hydrolysed •CHGH* 

% m means WmP (^typS'Of energy bcaid involved ).■ 

8 • denotes serial number of serum ..cholinesterase* : 

tois classification also appears os such In the 
Bnsyme JinmeiWJlatum l^ommendations .(197^ 

The Secof^ International meeting on .Senetles in 
1983 suggested scans points regarding the terminology of 
cholinesterase. These were <• ' 

, 1 • deiKJtes the ge®» for serum cholinesterase* 
Subscript 1 stands for the first locus. 
s| • signif ies gene responsible for formation . 
of usual cholinesterase* 

• indicates the gen® r»si.:>onsible for the 
formation of the, atypical ensyme A. 

E* • iii^lies the gene responsible for the aibsence 
of the ensyme (or as id^tslcer# 1980 statss • 
it denotes the gerei respomiibie for an 
esttyme incapidsle of Ig^drolysisgr the 
. eholifsister bond)*. 



kmtming thai^t^ere four aileiic gene#, th«r« mm 

tan gonotypa* - e" e“ eJ eJ. eJ e*. e* e*. e" e* 

e“ eJ. e; e*. eJ e*. eJ bJ. e* b*. 

Sl..t» of Production t 

Serum oholinei-tera©®, like allaumin# is ' syntSiesiaed 
in the liver# Ei^perimeists on rats Breuer aM Root Cl$4i) 
Ellis ©•& el# (1947) fSeiionstrated lowered serum 
cholinesterase following liver damage hf carbon tetractiloride# 
Shis : nuggested Mint the enayme was produced in the lliwr* 
la^iiaent with carbon tetrachloride induced 
hepatic danage in dogs by Steensbolt and Venikit C194S It hM 
earlier showed a drop In serum albumin and rise of serum 
cholines tera^. Identical findings of an initial "rise of mm 
enayrae by Brauer end Root (1946) were attributed to outpouring 
of serum cholinesterase from liver during hepatic damage 
followed by a fall ^ae to dtefieient production, Sfiese facts ^ 
were brought out as early as 1946 In a coi^act from In the 
Transactions of the Fifth Oonference on Liver Injury, x«ater 
work by wescoe et al, (1941'), Kaufman (19S4) ai^ Riehterich 
(1961) proved beyond doubt that serum cholinesterase was 



s 



of serum chsliiMisterase may b® to hydrolyse the l3utyryl«-choliDi 
prefereiitlally# so es to prevent its powerful nicotinic action, 
when it is produced during fatty acid degemiration, Unwi 
Clitherow ®t al* (1963) suggest that serum cholinesterase is 
involved in lipid metabolism* 

Others suggest that serum clu^linesterase plays an 
essential role in trammoission of slow nerve coioSuction 
processes imrgmmm and wursel# 19$4)» or that iJk functions 
in the reftoval of non^neurogenic acetyl choliKUif associated 
with spontaneous rhythaieity* aM* at least in some animals« 
it is associatiNl with the destruction of nervously • released 
acetyl choliiui also (damieson# if §3) ihich in supraoptimal 
concentration may iihibit the acetyl cholines teamuie* Fuiinell 
and Oliver (1965) proposed that senna cholinesterase plays 
a regulatory role» in conjunction with ciMOlina acetyltMie 
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Tol@ has f&t bessn to softsa chollfisslssiras®* 

Ptiamacoloaical Rol® t 

Evld#ne« Of th® pharmacological rol« of ' saruia 
cholinestaras® in hydrolysing stoeamathoRimi wm obtained 
when Bovet-hitti demonstrated this in If 4®. 

Serum cholii^steras® can also hydrolyse a large 
number of other ctoline eaters like leiwoyl choline* 
phenylace^l choliisi* Atrolaeetyl choline# Ci^ugwstinsson# 

If 48} and SOT® noii-K5l«3llne esters ttwsh tm Trlbntyrin# 
local anaesthetic esters procaine and 
amethocaine owe their hydrolysis to serum cholinesterase# 
fhe hydrolysis of nsostigmiue also involves lh® ensyrne 
Intimatmly Choweil scott and wllson# lfS2}. 

Half Life t 

half life of clmlinesterase has been estimated 
by masuriag the fall of ensymic activity followlSBgi the 




transfusion of idasma or injection of purified cdiolinesterase 
into an anenapil® patient and turn various results of 
different workers are shewn in atm following concise table 
(l^ttaker# Ifif} # 
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Estimated half ti£m df plasma eftpli^stasras#. 
Half life 'MstiKMl 


t$ dafs 
id dafs 
3 • 4 days 
12 days 
8 • 9 days 
8 days 
44*7 h. 


DPP 

Plasma transfusion of ansnssymic patients- 
Plasma transfusion of ansnsysic patient* 
Purified cliE therapy of anensymic patient* 
Purified CM -duirapy of anensymic patient* 
Purified CM therapy of anensymic patient* 
Purified CM therapy of anensymic patient* 


*CM* stands for plasma csholinesterase* 


Whittaker (1980) retards the short half life 
reported in the last iiork (hy S0Mh« 1977) as imry surprising 
due to the remarkatele stability of tM eirtyae* idilttaker 
(1980) is of the opinion that a half-life in the range of 
8 • .12 days seems probable* 

StaMlitV i 

m appreciable variations in the cholinesterase 
activity of a given individual laeasured at irregular 
intervals over a period of 5 years sere found by wetstene 
and lisMotta (19i$) in a study of 82 healthy adults* Lanlis 
and Sklmr (197©) found no significant change in ensyme 
activity in random specimens of uhole blood stored at 4*C 
for 30 days Mt this procNidure is not ivmomteiidsd due to 
fregusntly occurring hausmolysis* Devels in plasma anticoa- 
gulated with heparin or Seclinsd only slightly* therefore 
miuisive transfusions 4b not contraindicate suramsteoniini 
iMtainistratioii* xn mg»arated plasma or serum# tee ensyiie 
nsRSined stsMe for several ve^cs idstn stored at 0 - S*€ 
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(v*'i’tter* 19^3)# Epstein (1980) foumi that plaaraa firoaaa for 
1 wmikB at 70®c ahowod m a®cr*»ae of mrnymt activity* lit tJbMi 
B&m Btmf it is also raportea taiat in bank blooa storad at 
4®C» of tile total drop of activ-itF ®6 % ©cctirred ■ 

during the first 2 day® of storage. 

Johneltoii (i9iS) reports an appro 3 eiiaat»ly 30 % 
decrease of cholinesterase activity restil ting f roai a eingl® 
f roesing ai^ thawing of plasma. Whittaker (1980) however is 
of the ©pinion that plasma or serum may be stor^ at •ao^c 
for- several year® without an appreciable loss of activity 
provided repeated f reesing and thawing are not present. 8fie 
further states Hist outdated plasma from national Blood 
Banks can be an useful source of large scale cholinesterase 
studies. 

Interesting to note here is observation of 
Fribilla {19S7) that cholinesterase activity in plasiim 
separated f«mi autopsy blood apt© 72 hours after death 
did not differ appreciably from the «ttivity of sasples ' 
from live subjects. 

Mygical . . iM ghemical properties t 

'A highly purified concentrated preparation of idle 
serum cholinesterase is now available {Ooeniidie et al.. lfi$ 
and ooedde and Atland. i971)« 

Serum cholinesterase is a glytmprotiiin with a, 
molecular weight of about 308.680 (surgener and Bills. 1954-) 


il 
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large laoleeisl® la coursed of #oiaur elialuiii, 

each of iBoleojlar weight of about SO# 000* 

Serum eholiiwisteras# migrate* between alpha *2 
and beta globulin* in comrentionsl paper electrophoreei** 
Smi'niwtie Cl9Si) ha* shown the presence of sialic acid# a 
rnanno*® derivative, «iis is split off on incubation of 
serum with iiialidase* leaving the same chemical activity 
as before but a ganaaa gtobulin like electrophoretic mobility, 
Svensmark (1961) suggests the attacivaent of several sialic 
acid molecules to each ensyme molecule at the non-eetivs 
sites* 

starch«gel electrophoresis has resulted in the 
suggestion that serum eholinesteras# may be het*»Ofe*»»u* 

(Ikibbs# vivonia and Hilbum# I960)* 

Wilson (1964) suggests that each Cholinesterase 
molecule has two active sites which cemhiiwi with one 
substrate molecule, iihe first of these • the esteratie site 
is presumed to be responsible for substrate hydrolysis by 
combining with it at tiite ester linhage* ^che secoi^ or anionic 
site is thought to be the negatively charged region of the 
ensyme surface which combiims with the positively Charged 
nitrogen atom in bhe Choline radical of' the subs^brate, 

imiiktt acetyl cholinesterase the serum ctollnestserase 
has not been crystallised* 


jUptihodB of Eg'fciitetloiat 


A of 'tbachnfgoe# tiav® baoii oa^loyod fey 

worJtore to estiiaat® tfe® vala«a of Bejnira ohoilaosteraso. 

Oii liie feaAI;jB of tfeos® a list of th® inot^iod® efi^loye^l lias 
feaasi €bemm v^$ 

(1) Ifee acid iifearatad caa fea titfatad as it 
foi3!« by a standard solution of an alkali tKauitean, 1954), 

(2) ®ie ^id libaratad can bo allO'Mod 'to react 
witfe feicarfeonats and ^10 ®aount of prodtocod ssaasumd 
inanoiiiotricaliy ■ Ctordlo, ii4d>. 

m ffe® rats of ehmgm of idl with ti»s may bs 
lasasurod (Johnson and s^itehsad, 196S)*' 

(4) Usasurmsnt of tfea color changs of indicators, 
rssultin© from -tlMi lossring of pH of a osaOc buffer solution 
fey th® acid proltosd (Biggs, st al,, 195® and fitsinita at 
al« modification of Bai^^port, st al# method# 1963)* 

(5) Measurment of acetyl cdujllne ester xmmini^g 
toy using the hydrojsamic ' acid reaction ( de la I!iierga*s 
modification of Hestrln’s method# 1992), 

(6) Measurement of the amount of phenol liberated 
from a i^iqrl feensoate substrate (smith# ®t al,# 1959), 

(7) iiistoehaencal assay toy v the tMol analysis of 
aisetyl . thlochollae (KOelle and Friedenwaid# 1949). 


2 

StifiaitB ®t al* modificatioii (3.9S3) of 
Rappaport et al* swthod# y^teh hm been ^l®@d ia tbi» study 
bat tha advaatag# that large auaibor of sera eaa be easily 
tested resulting in a screen test. Exact ditouealiMi and 
fluoride nimtoers can foe obtained. 

buffering ways of reforting the velocity of ensyme 
reactions tei^ .to cause donfusion, fheniiiount of substrate 
transformed has .arbitrarily been escpressed in terms of 
milligrams# moles, .egulvalent. and gas voIuh^s or, the reaction 
has been related to such changes .in the reaction media as |W# 
absorbance# viscosity or turbidity# 2tie manner in idiich tin® has 
been eacpressed has ranpid fro® seconds to Iwurs# while the 
reaction conditions have varied with respect to suluitrate# 
tWBperature, pH# buffer and molarity), ionic strength# 

contactor concsaatrations and ssmiple sise (Bowers ai^ fteCocb# 
1970). *3Ehe confusion arising from the use of arbitrary units 
oamqgosed of a multiplicity of variables has been vividly 
disnonstrated for serum cholines terase by uetstone and X«a Motta 

cms). 

Results obtained by «ie different methods are not# 
in general# directly ccssparable because of the many differe- 
nces of testMSonditions descrived above# It is, therefore# 
necessary to compare results on a relative basis (Michel# ifii). 

m ‘ACholest* test strip method for ^tetectlem of 
patienbi with low plasma cholinesterase is availih>le;>#'; though 





m eois*ldejp*d that this awthod i@ iiiadatquat® CDiat*. 
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Hall and lawaa (1937) Siwiliir «>nclnaion® wmxm drawn im 
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Callaway et al. C19S1) in a sarias ©f 247 adwlta and by 
yorbaaa and Kark (1953). Oa tine contrary# other wixfkmxB sweh 
m Kalow and Gann (1959)# Wets ton® and La Mott* (196S) eM 
Prop«rt and BracJcenridge (19176) ai» of the opinion that 


adult level (zsigraond and Downs# 1971 )• The latter stated that 
this remains so until 6 a»nths of age# In contrast# earlier 


adult level - this started decreasing during the fifth year 
to reach the i^ult level at pube^rty# 

in adult level Kalow and chum (1959) reprted a 
negative eorrelatioii of enaynak: aetlvily with age# idiile Ira 
direct contradiction to this a positive oorxelatioa was 


I -1 
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this* m r®l®tion of enapa® i®v®l to weight, height or 
emrfaee-area mmia be a«*aonstratea by vorhau* and Karh (19533* 

Quantitative deficiency of Seruta Cholineateraae t 

It ha« already been pointed out that the defioiency 
of serum cholinesterase may be of a <^antitative or a 
gualitative nature* In either of these conditions, the patients*' 
ability to metabolise suramettoniuiii is impaired* 

^ftmong the first 'whickers to study the variations 
of serum cholinesterase activi^ in different physiological 
and pathological conditions were Hall and hucas (1937)*' 

O^ers liho followed thsm were legion* The tfp* of disorders 
causing a reduction in serum cholinesterase activity cover 
S fetOS# 

miat serum cholinesterase is produced in the liver 
has already been discussed* hntopol et al« (19333 first 
Observed an invariable depression of the ensyme - activity wten 
hepatic parenchyma was diseased* finding was supported 

by weseoe et al* (19473, Kuhkel and ward (19473 and iCeu:6itan 
(19543* Vorhaus and Karh (19533 stated that on the idiole, 
depression of the ensyme activity is more marhed in patients 
ill with chronic liver disease such as cirrhosis, than in 
patients suffering fwmi acute conditions < ischrdle*s (19403 
findiiig were in agnwwent with the above sm»neral contention* 
h normal activity was noted in obstructive Jaundice by 
MChrdle (1940), Holander et alt: (19543# Moore et al^ (19573 
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axis many othaw. JMScArdOLe (19401 zwcordad a«pr»«aioii of tfi® • 
®napB« activity in patianta witih tmaonra metastatic in tlie 
iiver. 

ftie xmletioiuBhip between mmnm albunixi aM cSioIlxie-* 
ateraae leireis me first observed by faber (1943)* i^tstone 
«t ai» Ct9i0> jceported a eifnificant eorreiatioxi (3i 
betwien tbe eneyme activity and sennEti ai]|hin« lOixikel and 
ward (194?) estabiisbad tiiat tbe only condition in which 
hypoaibnisixiacwiia aii»S a mttmX or high eemm cholinesterase 
coescisted was tlm nei^tirotic syntrcssi* 

Peftrsssion of ensyme activity due to albMftin 
tranafttsion was notiasd by vorhaixs et al,(1950)# an awtcn»«- 
gnlative inschaniam for the «»nt*ol of these two was siiOTested 
to be xesponsible* 

jgancjiion^tfs^i 

jathongh isolated senwR eholiiwssterase estimations 
were pressed as an index of liver function by many workers 
(Vorhans and Kafk, 1953i iQwifraan# i»54f Molander et al*# 

$954),^ liiis was not advocated by Whittaker (1980)* *®he mxgwmut 
for the latter <^lnion is that due to the wide range of nojtmal 
tesiklts obtained and the difficmlty in cojigmring the results 
with those of various other investigators because of wanorows 
differences in tswtshnigpiie# iso3totsd choliassterass estimations 
are not idvisable or of vsine as an iiWte of liver tnnetion*. 


0.' 


th« zmcavfBicf (VorMus and Kark* 19$3i Kmolmm, 

1954| Eiiiit and X4»kBRann« I960)* Serial asaairs of tibui ansyma 
haiftt }>eei} used Iby litaiit aiid tMm&xm (1960) in dataiminin® tihia 
prognosis of 'tancma ainmt, oparationii of Wm portal ays tarn* 
l 4 iyiiia and Hoyt (1949) «. iHolander «t al* (19S4)* 
Eatston® at al« (19i0)« Kaniaria at al* (1979) and Ghooi at al» 
(1980) foimd radncad aarwt ckolinastaraaa acti'vity' in oaaaa of 
malignancy* itm rddnetion of actiirity was nora in inataissaa 
wlmxa iini tumonr kad apraad to othar aitaa <** apacially to tha 
liTor (ahooi at al*« 19S0)a Itm carcinomaa aara aaaociatad witli 
maximum raduction of Mw ansyma actiirity (natstona at al*« 
I960)* 'ilMt fiita of tha primary growtih liad a 1oa«ril:^ir cm tha 
fall of t)xi anayma larala* Maxiimim radoetioa aaa saan tihan 
tita primary aitas wara lung* gastroititaatiiial tract and gani'* 
tonrinary tract .•» carcinoma of tka Imng l»aing aaaociatad aitE 
moat markadly raducad ansyma laaala (Kaniaria at al** 1979)* 

ISia eatwa of tliia maUgnaney • aaaooiatad ladnetion of anayiaa 
activity wm not primarily the hapatic pajraiici*y«i^ intfoltaraaat 
dna to aithar tumonr call invaaion or prolongad axtraiiapatic 
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Mlimirf Caitsi^omatPus ti.ssii« jp«ir m wan xwcpon* 

mihlm CWatntone ®t al.i- this weo pj»si«E»d to b@ ranpoissible 

for proasactioii of a ©ororo cholin©©t«r«so inhiMtor <Kanl- 
ari« «t al## 1979). 


mpmBsrnd s@rom cholioastorase lowols ware aleo 
roport*a in ca«®® with m^utrition by Mllborat (1938), Falaer 
(1943) and Vorhane and Kark (19S3). ttoir finding© were 
su|>port«d by the «ork of wai»rlow (1950) eiid Barclay (1973) . 

A hifb incidence <83 %) of low enayme letele was discovered 
in a study of 303 amlmtritim eases by Barclay (1973). Mass 
and FratibapkiJKRar (1969) showed decreased levels in eases of 
kwashiorkor with vitwla A deficiency* Khalil (1980 reported 
loweifed levels in 3 patients of crohn*© disease* 

Zt was #esi«oii8trated lay Milhorat (1933) « Sawitsky 
(1949) and Scudamore et al* 11951) that low levels of seme 
clwjlinesterase existed in various fores of cdironic snaomias 
aial blood dyscrasias* Abaonnat levels have* however* never 
bmn found in patients ill with sickle cell anaseiia (Sawitsky* 
1949) or hypoplastic enaesiias or |X>lycytlieniia (Voxhaus and 
Kark# 1953). icudaeore et al« (1951) found that the seruM 
choliiMisterase level increased slowly* parallel to the 
iMpitrveeent in ha«Mtological and clinical stetus of the 
patient* 

iitviffeo af# lioyt (1949) could is^t dtsaoiistrate any 
decrense in the level of serum cholinesterase iit' .patients with 
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pilnsoiiarsf tawtculoai®* ®iis we* iii contrast to tiio owrlior 
r®snlt« of ^oms md Stedit (X9W} wiio had found low Iwels 
la far advanced tuberculosis and earciiioma. MCMdle (1940) 
found decreased activity* la urawiia* Reduced l«wals were 
reported ia uraemia aad shock (sditoMel, Britiah Medical 
Joumsd,, liSl)* 

Suz^ieal shock mm found to share a place mnong 
the facto wi causing a depreseioa of the eaayr®e activity 
(Doeaicke and lk»lle« 19€2)« lEMs depressioa has been 
attributed to the surgical iaterveatloa itself rather than 
the anaesthetic agents sirce patients uadergoiag only 
opht)ialmie# rather than general surgery shc-vod no Ohaitge 
in the easysse activity* 

It wm observed 's>y Itell and liueas Ci93?) that low 
serua cholinesterase values were fregueatly found to be 
associated with acuta iafectioas* Hie coat«rs® was not 
always true* hate^l et al* (193?) and Vothaus and Kaa^ 

(1993) stubstantiated these findings* Bodges and Harimess 
(1994) noticed that low ensyne levels were most iten^teristic*- 
ally associated with "ill**# debilitated patients in a oondi- 
tion whi«di was easiar# perhaps* to rseognisa than to define* 
Hyperpyrwda has also bean found to be associated with low 
cholinesterase levels (hnte^l et al** 1937)* 

Hiari^utic radiation has been reported to be 
associated with low ensyee levels by Bodges and mskmm 
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Ci@S4)* LOW hmm ixmn amn to occur «ftor • 

with tihk® Kolff twin-coil kldmf (ilolmos ®t ®l*f 1958) aisd 
in pationta on haosaodialysia (ttosas and Itolm*®# 1970) 

In th« lattor instanca# th® woricors hava auQgastftd 
tha pationt*® ranal failunt ratiiar than th« dialysis to be 
th®. responsible factor* Low eslues weim seen in patients wIk» 
underwent plasroapheresi® Sftood and liall (1978) and Evan® 

®t al* (1980). A. sif^jle 4 liter* plasma aocchang® can reduce 
cholinesterase by 64 % and rspeateS daily plasma eioehanpis 
can virtually xwiove cholinesterase altogether* 

Ssgpasuze or poisoni'ss by a variety of organoids* 
phorous cos|M»ttnds has been reported, in man by Barnes and 
PsYies (i951)« Phosphorylation of th® aetiY® emeysM site by 
the orgiuiQphospho.rous .eos^pound permits accudmilmtion of th* 
acetyl choline at the nerve ending md patients present 
symptoms l^pical of cholinetrgic poisoning in such cases • 

unlihe the- unanimous opinion regarding depressed 
cholinesterase levels in patients of liver and biliary diseases* 
the view regerding the ensym levels during prognaiacy wd the 
posb-partwa period is dividWl* Although Hall and lAieas {1957) 
«UQd Head® and i^osalski U961) found no correlation between 
ensyme levels and pregnancy or early puerperium* the majority 
evidence favours the presence of 'm decreased tholinestsrrase 
activity dtoring ths above periods* 

^diit reduction of seiW! cholinesterase activity has 






of pfognaiscy# *ilil® roiimetioa of i»nzytm activity# which is msi* 
tmimd during tho 3Pe»t of piogaancy# hm been reported by 
various workers, to fee of the order of 25 X (L&vine and Hoyt, 


1049). 21 % (Pritchard, 195S), 28 % (Shnidmr, 19655, IS % 


(Robertson, 1966), 21. % (Harel and Monier, 1971) and 30 % 


(Redderson# 1973), 




to toe depressed durtoer* Haael and Monier , (1971) and Blitt «t ®1« 


(1977) found a 33 % and 32 % reduction respectively of the 
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®etfflfaia lies Sseen aseigfiefi a piaca aiaoa^ tj«i eonditioMi 
jpesiilting In a wdwctioa of samro choliiMist«ir«»« (l»oirath ®t ad* 
1977)* Eerli@r* werl® and Stuttg«n (1942) liad nol»d th® cbolln- 
mtttmitmm depr®s»ing «ff®ct of tatiinotoxln# idiieh wm found to 
hm noarly ®{^«d to that of oirfanophophorou# con^pounds* Hanna 
et al. (1979), Iwwwar# noted an incraaaad chollnaatsBraaa 
activity in 3 out of d tatantiii patient* and observed tliat this 
ii«rsas« was related to the severity of the disease* 

litiore «t al* (1957) and Sharm® and Seth (1970) 
discovered low level* of serum Cholinesterase in nyoeardial. 
infsfction* Xt was suggested tiiat a persistently falling ensysie 
level was. seen in fatal cases* .ReitictiOB Iji eneyso leimis was 
seen in 59 cases of i^te head injury lay Mm «t al* (1970)* 
who also stated tlm: prognostic value of the sotimation and found 
that significantly lew levels iiqplied poor prognosis* lush 
et al* (19i2) found n^eed values in severly hitriMd patients 
and it has siisse been suggestn^ that the concurrent hepatic 
lesion of burns is the iMiin culprit here* itficioediniatous patients 
were seen to possess mrm cholinesterase activity wpto SO % 
lower then normal (ihos^on aisl Whittaker* 19i5)* 

IheiMatgoid arthritis (Milstor*^ 1970) and polyarteritis 
noCt»sa (fotts and xhomton* 1961) have been seen to be associated 
with low mmpm values* Xn polyarteritis nodosa the deerease 
has been blamed thai^rs than f raguently recognised liver 



iiwolwraent# I-t hm b®«n statafi tiiat all iwaacla ralaximt* 
#lioui4 ba avoiiSaS oir tiaod wltliL extJteaite caii%J,®ii in €!%• 
pfitaanee of s©i3Pio«4ti*# ayatemic lopos 

airytJwiaatoaoii m& polyarteritis nodosa, «iilo»ii prior 
Invostifatioiw of liapatlc function have been found to hm 
tmvBml* 

ATOthor cause of reduction: of mmym activity is 
tlie use of the anticaiicer druf AB - 132 in&m and mmm. 

If 63) where a dose related effect «as observed* leduced 
levels are also seen due to the anticboliiuisterase drugs 
neostigiidne, physostii^m, pyridostigmine, ecothi^te 
iodide, edroplwttium, .henafluoresiiM (w>je»fi et al.* If 78) 
and due Ketamine hydtochloride, fluothane, etturase (Carre- 
SCO et al« 1976 )« Pancuronium (etonaer et al*, if7S)« 

Propanidid and trismthi^han iiave mXm been impli- 
cated in their as^soeiation with drugs causing reduced serum 
choliiuistersse levels. Oral <»»ntraceptives containing 
oestrogen cause a increased cholinesterase activity (Koberteoii. 
Iff?) and also a modification of cholinesterase isoensymes 
(Bergmaim and warsel. If $4). ^bese changes are reversible by 
withdrairal of the contraceptive. 

.aiiiaiti.,tatively... .Iiicreased.. levelg.....oi 

ihexa were conditions in which quantitatively 
increased le^ls of serum oholinesteraaMi were observed* 

Berry at al* (If $4) observed higher than normal levels in 
■‘fat* individuals in a study of 394 cases. A hii^y signlficiiit 



positive Gorrelatioa was bf #i®m hmimmn wmtmm. fat 

and sajnam choline# •t^rasa* Later !Ehorai«ioii aM Troniwa C19S6) 
attril»ttt®d th® high cholinasterase lev®!# #e®n •omatiiuit in 
dial.„„h®t8#^ to th® iuiBOciatid ohesitf and not to th® di#®a#® 
itself* 

An incr®a«« of seruai cholinesteras® to about 20 % 
above the nonual level wa# aeen in thyrotoxicoai# patlenti 
fhompson aiMl whittaXer (lidSK High value# have also been 
observed la astbm and alcoholien tgf vaccarenaa and felti 
(1960), nephrosi# by Knakel and Ward (1947), easential hyper* 
tension ixf vorhan® (1982) and in p«oria®i#, nodnlar goitre 
and hyperlipaemie* la certain raental disorder# lib* amcie^ 
or depr®##ive state# (^cod and done#, 1937) and #chi»oia»enia 
(®9d and Jones, 1937| Antebl and Kli^, 19621 Propert, 1979) 
the semn ctolinesterase levels have been foim to be increased* 
Propert (1979) did not find the increased levels to be of 
significance* 

lel,ationship....bet>f»en ...i.osf. sernga chQl,iiies.te.rase...l.»iel» 
siiraswthonitMi aonoea t 

Variotis worliers have put forward differing opinioiis 
regarding tbe presence or absence of mst selationship betMeen 
serwt eholinsstarase activity and the duratioii of action of 

Lftbaann and Byan (1986) nported 27 cases of psolo** 
nged apnoea* Out of dfiase 6 patients had normal and the 



lOMif«e mt al,. (1952) mte&. low«r mm. tfholin«»t®» 


©cti^rlty, 


ill pm-feients irftio ahoi^e^ ^lay®^ xme€yamxf ,0 in ■theijc.ntaxdy 
of S4i mama t 

UolayM xoooirexir * 3®, 5 ^ ®.g nnito/tel. 
gonol iwi^vory - 8S*5 4 S*f naits/ni# 

Mian 8tai»ia«i Wtmt 

(tmitit of Callaway «t 

01.) 

Fol<5«* at al* (195S) ^raon*tr«t*d that llio aa©»ea®«a 
lerals mean in aaisoclatlon wl#i llwir gl»o®i«i» <314 not aaually 
(smmm awnw than a thUKi f®l<3 inexoano in tho <|yjration of «^no«a* 
liiovna ClfSd) In a stn4y <»f . 280 jrandooly nolaotefi 
awroicnl patient# foninS that only 11 (3.f %} had lavol# toolow 
tha no«aal trangai of-J: tht«a only 1 <|<iv«lopod pxolotigod ^^»nooa. 
It wa# eonclna®<5 ^xofox* that a low eholinoatorm lowol i# 
not an infallihlo indie# tor of poat-aurfioal eoa^lieation#. 

Blitt ttt al» (lf?7) found no ijorrolation kiotiMMin 
tho oaayiio aotiwltf and duration of paraly#i# idion tfeoy adnin- 
iatorod a 4©-#© sif* par body aurfae* aroa do»a of 

In €»iitra#t# Kalow and C3uj» (li$7) had found tha 
hogarittaaie ralatioiuihip batwwin <loea and raapmiMi to b» linaar# 
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with mxmal distribution* of iJie lo^aritlwi of tbo dos* 
r«qpxlr®d to jiroduc® a staMard @ff®ct and th® logarithiiw of 
the duration of api»ea after standard do»«»* 

JNiduction of ■ the enapaatlo activity to leas than 
as % by Vickers (1963> and less than 50 % by SihlttaXer (1980) 
has been felt necessary before any significant prolonfation 
of the suxasnetlKJniuiii is oijfsrv^. 

Ab m generalisation# hoeever# the lower the choli* 
nesterase activity and the dibucalne and fluoride numbers# 
the more prolonged is the response to suecinyl dtoliiui# the 
failure of consisteiusy of ihie relationship is <hie to techtii«» 
cally incorrect estimations. A valid assay of cholines tsrase 
can only be carried out at 37*C • such m assay shows ^pod 
correlation between cholinesterase activity and patient 
sensitivity (JkOarea and Hof fit# if7S). 

aiumi t ' 

Prolonged apis»ea in response to the mininistratiim 
of suxametnoniimi ees noticed hy manyviearlier workers (Bourne# 
et al.# l9S2f Argent et al# 1955} » yorhat (1953) first postu* 
la ted the idea that the result of an inherited defect in the 
mmfm metabolimm. i^ehmann and Byan {1955} sug^sted that the 
genetic defect was transmittftd as an autosomal recessive trait* 
Over the period 195? * 196@# Kalow and Ms associates noised to 
fteiEtonstrat* a qualitative difference between the altered eniyiMi 
and that normal one* KMlmf (1955) had earlier Identified the 
former eniywe and temmd it "atsn^idal** esterase# siiKMi it 
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dmmmtrtitmd ® affinity Mor and hydiroly#!# rate of 

ctelinn oso&r aubatratas siacb as si 2 xw@i±kOiiini!i« 


Kalow and atn®*t (1957) d«noii©tapat«<3 tbat idem 
atypical cholines toras© couia toe <S*t«M5te4 by it# iiitoitoitioii 
with varying conointration# of a ami table inhibitor such a# 
tiMi local analgeisic drug ditoucalne hyroebloride {Cinctecaine 
or liMpercaine)* Kalow and Genes t (1957) introduced the tena 
ditomcaine fiix^r fhia was defined a# the percentage 

m 

inhibition toy a fired concentration of dilnicaine ( 16 M) 
of the rate of liydrolyais of benaoylcholine ni^r etajcKdard 
conditioi^ of tirapiBratnre« pB$ tonf fer and fired concentration 
of 16**^ M dibucaine i# routinely need to deteinine dibacaine 
ntratoers in different #era« 


toitoiicaiiwi maber in patient# mery sensitiire to attra« 
iiwthofiiiiiii i# j^prcnclmtely 20* idiile in normal patients i« 
aronnd $0* m intermediate groij^ with a dibocaine number of 
atoont 50 is also fonnd* The table below show# the dibucaine 




16 * 2 $ 


1 « 2366 


40 


ajTw a iwn^-fioraiaajil; autosera], la nateijc®# Only oaa gumi 

caa axis'll alt loicaa 1 oa aaali of “tsb® oliiioiioitonMi ©f a pfaljr* 

»ach Gontfol® th« pjpodiattlon of its awipaa. 

Smpm&islQn ©f two typas of aMpaa® from paetaomed 

hat»*o«yi©te® lay Lldall af al« (1962) ©oafinaad that the*® 

nmm aotiially t»o idiysically diffarant antitlas* Only ©na 

anayraa ooold ha aaparated f*si«8 haaaaygotate uaing paiaair 

aiact*opiM9*®aiB ojr ©oloitin dmawatography ©aiaf aoloa 

mxGhsa^m mataflal diathyl aaiiKaathyl callttl©»a* 

A hoowiadga of the dibuoain® ooaba* oait help lo 

pieadlctlhf ^ faiMitie opnf igaration of ttwi patlaat# 

fhi i^liraiitaipi of dlhocaioa msmbar data*»diiatioii 

is «iat a clear triiaodal dlstrlhotloo iodlcatiog thra# 

distiicwt gaiKatypa® la present ahieh la totally tasking in • 

the Oaoaalw dlatrUMtion of actlirity (whAttakar, lfid)« 

fha dlhnealna nnahar of any paraon «hs«igaa only 

after tranafnalon of Mood. from an Individual with a dlffo* 

rant genotype Cidilttokar# 198©)* 

It la xagarMI #iat tlwi pmmaamm of atfploal choll* 

naataraaa la the naln and ssora aarloua caaaa of aoxamathonitii 

apnoaa of psoloi^ad duration (Sdltorlal* Laiasat# 19t3)« 

a 

idilttakar C19i0) imlm that<;hlghar proportion of 
hataroaffotaa woold ha axpoctad to id«ow aanaltivity to aaitaiii** 
athoniw during ptagnanoy than vHmm iion«»p]ni»gnant* this la due 
to the low eholljBoataraaa charaetarlatloa of the hataroeygcitoa 
a® a* 
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St i8 lignificaiit to mution h® 3 c» ©KSinie 

<3JPOiip» laclsAB® Ej SSIc@ ziJnbitibiw •• ®tJio<S®®ia A^jtScaiiit 

©» wry »it«c®ptibi® to l«pwi#y Cwhittakar ©t aJ.., 197iK 
tMaln mt al# Clf7l) fo««^ a h«t®TO»ygot» ra«l« 
pi»|}©*ia®ranc« among CmmsmlKcm of l,8S * 1 in a' prmaehool 
nutrition ©urwy* ®h®y miggeatad tii© posaiMlIsty of a sitx 
?iw»€if ieation and ©nirlro-iawntai ' inf luaiKsa on tiiia polymorpiiio 
systtt®, sljwy mr© of th© opinion tlmt the atypical allele wee 
preewaably dbsent in Japanoae# leMmoe® md Stwith lymerican 
XMiana and ms rare in itegroesi, Australian alaorigitieea# 
Filipino* and Oriental population* {other ^®n japaneee) 

Kaifia# and Ouna (1957) ohaerted ^®t heteroay^tee 
to atypical plaama elK»llneaterae@ do not haw greatly prolonged 
reaponee* to euccinyl choline* 

iUSBtJSifmx 

diecorery of thie end the ewnti leeding to it 
are interesting* In case of an atypical homosygote { JS? 1? ) 

* A ; 

for single HsMelian recessiw iidieritanesv 3&oth parents 
flsust haw at least one gene and moreowr all the cMldren 
of such an individual should haw an gone* But in a family 
in Kalow and s tame's (19S7) sti^» *uc% inheritaiMse pattsma 
eem not awn (Fig*l)* *dhit presence of a silent • gens was 
then proposed* iChittaker (1980) suggests that Ihi* geiM is 
not really 'silent* since it does not ii^y non^production 
of the gene* hut the biosynthesis of cholinesterase leehing 




IM—II 


GREE OF FAMILY WITH 
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ItMi stxuctuutVi to h]fd]rolf^B® ci 30 l.liiiN<»iisteaf botiS« 

«hu» m «!Jsifi8ie ©ctivity is p»s«Rt* 

^FPiyAiag this concopt to tiie iodlvidosis In fig* 3 
Ig sl»\i3.d ba ® hstsxosygota e| l| (D.I3, • 80 ) uliil® hmr 
ehiidxon md toocom® h®tejco»ygot«s eJ bJ - 20). 

Latiir M8i)ii and Ms colloagoos (3962) icoi^rtod th@ 
p3p®»«ace of sii«at-g«iwi with no enayraatic activity (b| 1*). 

Kariy such amnayisie indlvi^aXs havs sine* beon dascribad* 

In soiaa sthnie gtoups IDc* Maskan Iskisioest soiaa Caucasian, 
south Airieans thaza is a largo incidsncs of the silont gsns. 
Vysas of Andhra Fradash hav« also baen »mn to h«v« a high 
incidancs of ths silent aliela {lUio« 1979). 

Two diffsrsnt types of silent gene have been reeog* 
nised {sa»tt and aright# 1976)* Qm type of cholliuisterase 
deficiency is definitely aneirnyMc with is> activityi the 
other type hiui 2 * B % ni. the norml mean cholinesterase 
activity* Scott and Wright (1976)' point towards at least tawo 
or thams genetic defects in the ensyiae %diich stay he present. 

The prohehilitr o* other silent gene variants leaves this 
field open to further research (Whittaker# 1980). 

Idiile homosygotes for S* gene ere recognised due to 
little or no ensyrae activity# the detection of the ®J hetero- : 
sypite is very difficult witiumt extensive fawily stiMies* 

She reason for this is ^t. the inhlMtion .eeactions of 
hOBiosygotes of other variants ( like ij **) aikl the heteto^ 
sygote of 'that variant and silent gene (like ij 1?) are similar* 
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imn&t 

tooHier f@is® 'conitroiliiig tSi® cholinegtaran® 

th.,1. 1. «» 9«» E* . It «. aiteotwea 

te 3 f EarrI.* ami whittulcer U9fl) fas' tisiiig fliiortd® to 

di£f«»iiitiall3f ii^Mt it. I3hi® fiu.oridia atamtotr (F.M.) is tlia 
p®tc«atage iahifeitioa Isy a fiisM coi»c«ntration (5 x iO*® M) 

©f »o<iiw flwria® ©f th® rate of hfarolysia of h&nmrl 
cholla* a»S«r efetafiari ooaditloas of pH, iniffer 

and ■f4»d coaceatratioa of iatetratai, !m« aopeadaacjr 
flaorido-inhiMtioo oa teiiiiorattsr® ii»iet b@ stroeeed Iwire* 

' ■ h liigh f regaoaoy of th© s J f«ae has heea foimil la 
^FChoaos ai^ itittiaftoa** disoaee (Whittaker aM Berry, U>7f). 
.g.ther, rare jrariaiite. i 

0#»r varlaata of chollaetteraiMi at ’the lj^-<*locaa 
hate heea stiggeated, i^ttaiier, (1966) reported the pmmmm 
of a ehioride*reaiatant geae. 

two other rare ipoea - i| (hahiiiateia #t ai., 1976) 
ia oae faaiily and (Roviasteia et al,, 1978) ia two family 
hate toeea fotiiad. 

haother gene aasooiated with a wery high oholifiee«- 
teraae activity haii beeo deacrlhed by Bietllish (I98S). it i» 
kaowa as the s» Cyathlaaa vari«t or «io Nietlic8i variaat* 

Ita locme of fwactioalaf is aot team- liowever^ It ha» beea 
aoggeeted that matatioa of aormal or alleat gene to aa ahtiosmal 
or rare ©ae may ©ocar at ttoea (Bvaaii aad Mafill, 1974). 


4i 

fm ®l«ctroplio»etie warimt C wm di« 08 nr® 4 f ®4 
MturrS-M at ®2.» {1963) • II; fiaactlon® et tli® choll,iMi®'tat 3 ri«® 
locms Eg i# g«ia®ti<s«lly' fin® lao an autoaoiRaX 

itomlnant; Pamoiyi }ia'vjLii9 tihia vajcilaii'fe' hava a 

cjtolUieatejraae «stiirii?r Imt Whittaker (if 80) doea net consl^ler 
it to h@ oi iii^iOrtaijce to anaeat^uitiat* 
lientification of the choiineaterase irarianta « 

A vairietjf o£ inhihitora hate been iaae4« 
inciwSa aodluHi chloride# wea# aodiwt hrconide# aoccinyl** 
dicholine# ro 2 *. 0683 the diiatthjfl caxhaiaate of {JI-»hyil*oifSN^ 
5->phcayl*heiW2rl) trisjethylasieionliim hromMe# fOnmldeliyde# 
thyiPOKine and alkyl aloohola* ^ilieae inhlbitom hate ibseii 
with either choline eetera or . /non^^CheltiMi eaten aa anhatratea 
(Whittaker# IfSO)* 

Whittaker (ifSO) atatea ^lat thotugh atich titaiie'ioua 
and dlverae ayatsana can fee dawnting# aa new technignea 
Income available# the mia&er of lecogniaed <^iQlineateraae 
variaata will im$£eaae« 

ig|»»ipg ^r chollne a teraae variaptai 

©eneticaliy ii^jrtaait lelativea of individnala of 
ItWliviAiaia known to be aenaitive to aiixanthoiiiw alwmld be 
iaveatifated for idioliiiesteraae varianta (idiittaker# i« 80 >. 

^le ia no aignificant laorbiditr or laortallty dinctlf attribu- 
table to anceinyl choline apnoea idtich n(|nif«a to be balanced 
afainat a liatited ancceaa rate for generaiiaed aereaAiiig of all 
patienta about to receive aui^eethonina (Nedteren and lioffit# 
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m®). 

Mwr« (3.980) status tiiat pacogiramats coiw®rfii»g 
afearratioa* occurring 4a 1 10 % frwgpaney .ax« iaasIMai 

those occurrln© in less liiaii 1 % firequency are not; feasible. 

©:mi feeqnency of boniosygotes is less than 0.1 % but beterosygo- 
tes occur in I#® % fre^jpiency* ©lie 'puts alaionwal cholinesterase 
levels into the rainge of feasible i^netie screeftiiii programmes. 

the problem of increased sensitivity to suxaiiietho* 
nitim is not ^pmnly genetic# but on tSie basis of those at . 
ccsrparable risk tei to acquired al^i^iieality »9mm Justif i* 
able Cifebartn and isof fit# 191®# Idev*®# 1980| wbittiiter# lt®0) • 

^*m m. of... ii»g.reased...plaswa....tas?liiies..^^ 

jcMvitif 


Type Condition 


ixteritad Bleetropboretic variants %+ 
Pietlich or Cynidiiama leriant 
scguired ; Obesity . 

fiyperlipaMMia . 
lisdiilar goiter 
Psoriasis 

Sssential hypertension 

Tbyxotmicosis 

isaphrosis 

Astiwa 

Ansiety ststis 

JULCoholism 

Schiaophfwnia 


Ft^f^ti^r# N.# 1900 )♦ 


SonB.,, ca^ea o£ deegeaaed plasma choliiaijitBgfMi® 

activity 




Tfpm 


Osnditioii 


loharitaS (iaflciancias 
Phya ioio0ieai vajtiacca 

C 1 MS #8 


Iat»9>9«tiie eaiiaita 


Eaza clicXiiseataraaa variants 

Last trieaastar of pwe^nmcf 

boms aM infants 

.l-ivar Sisaaaes (acnto hopatitls 
and bspatio mtastaais) 

l$3f0cardial infarction 

Collatgcn ditoasos Cpronrassivo 
misetiiar dvstropbf’# congonitai 
!n(St»tonia« danatoi^oiitis) 

Hfparpi^fraxia 

Tiibareniosis 

i^ta infactions 

Carcin^amis 

Chronic ddbiiitoti^ disoasos 
^Surgicai shocdi 
Chronic ana<nBxa» 

CracaaLa 

Mainntritioit 

ItpiOodimBi 

X-ray #j«rapy 

i^ti-cazicar drofs 

mmmim oxidasa iidiibitoxs 

Contri«!aptiva pills 

Eoothiopats iodids 

Propanidid 

ligostignins 

Chlorproaiasins chlorids 
Pancuroninsi 

orga]X>|dx>sidiostis Insocticidos 
Bumod paM.onts 


COttSition 

C3fClopb08|>h@aii.iS« 
ExtxmeorpoxmmX cifoal^tieii 
Hilmimatic fairar 

Tetanus 

Kwashioirkor 

I W&itimkmm*- it«« 1980 ) 


C^fitsS* *«*•<•*«••• 


tftggase yariaats I» m BrAtish poimlatloii 



— ^ 




*^i '**1 **‘^ 

!*•§ tm % #N(|^ ^ 


t$*4 »V4 •f4#4 10 H «M«4«H«4 (|«4 «t «<« II «<4 • «4 
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Apart from th@ norrol tiealiaty mibjuctii cho»«o a# control 
%mw ^0 th« »«loct4oii of other canes wm. «aon® on basis of 
mmm factors bnown to inflnenc® sermii cholinesterase level* 

A total »* of f3 cases belonging to bot5» senes and varioas 
groups from (0-10) fears to (61-70) fears vers divided into i- 
1* control orotp i ®iis constituted of 26 normal health^ 
individuals with no apparent factor likely to have may bearing 






ABNORMAL HOMOZYGOTE 



CHILDREN 


MENTAL 


LIVER AND BILIARY 
DISEASE 


MALIGNANCY 


DEHYDRATION 


POST-PAR TUM 


PREGNANCY 


ANAEMIA AND 
MALNUTRITION 


NORMAL HEALTHY 
INDIVIDUALS (CONTROLS) 


Number, 


50 


4m Post-PartoiR t Six patients In early pnerperina 
■ underwent abdcwinia ■ligations composed tMs group, 

5. Oehydratlon , «ds gioup contalMd a total of nlna patlanta 
vlth acuta abtortnal conaitlona havlns clinically aviaant 

dehydration*. . . ■ . . ■. , 

i. Malignancy i sSils group comprised of four patients with 

laallgnaneie® proted on Mstopathologleal examination* 

?. Mwer and siliaiy diseases i A group of three patients 

with liver dysfunction proved toy aHnaaia levels* less than 

3 gro. % C normal 3*5 to 5*5 pi* X 5 and abnormal liver function 
tests* ^ ■ 

8. Hantal dlMrtar . Making up thi. g«n^ tlu** paUwt. 

of diagnoaad mantal dlaox^ who undanien't elactroconvulsl'n 
therapy or soene other necesaary operation. 

9. fflqnoia dieerdar . Assainbled in «ila group wm four 
patient, of Uqrroid condition. ««,h «i thyroid lOmMmm. goltr* 
and mild thyrotoxicosis* 

10* .cstoesity i ^s group had. two patients both grossly 
overwei^t in respect to their frar» and height* 

11* Oiildrehi Hie groi^ consisted of six normal healthy 
children between i© and 14 years of a^* 

to the preseaiOBt of *wltiple factors in some (7) 
patients* Hiey were pli^ed separately under tnore than one groi)®* 
Hm patients were classified into high, high middle* low 
»4^e and low socioeewacniic groups on the basis of a criteria 
pnnpared for the purpose ( i^^ndix ii K 



patient* inclmSed in tt» etstwly KNtie eliiiiee3.l,y 
led preoperatively lomfom any prewedlcation wa» adminis- 


purpose < Appendix l ) 


5 ml, Mood was withdrawn toefore operation into a clean 
dry test twSsw* As *0011 a* clot iwtraction and serwi separation 
had occurred# the serum was withdrawn and kept in a plain vial 
which wa® maintained in a deep freeser at -30*C till needed 
for estimation*# 


Patients '.nsjfe pramedicated with 0*01 ai 9 */teg* ©£ body 






PIE CHART SHOWING RESIDENTIAL DISTRIBUTION 


OF THE STUDY POPULATION 
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iSte clwst- Ma« iSm patiaut vm aabaacpieatiy leaiKtai- 

Had with oxygan and nltapoaa oxida at th® rat* of 12-1.6 adn,# 
flK® X.P,P*V» was withheld every 1/2 rnimte t» catch the first 
return of respiratory effort as noted toy reservoir toag Jiovifflaent. 
%hm stopwatch was then switched off. 
mmm of serum chqlikesiehass sstimatiom i 

senm cholinesterase was estinated toy the Steinits 
et al« ixsdification U9dl} of Eia^paport et al« eethod (1959). 
iMs mthod is tossed on the ^hMr»ioisrisatioii of ieite»iiit»ophei3«l 
toy the acetic acid freed doritag the action of cholinesterase on 
acetyl choline sntostrate. this decrease in colour is a measure 
of the aostie acid fonaed and henee of the ensyae activity* 

For ^atypical* and *fluoridt»resistant** ciioliiiesterases aiMiti* 
onal substrates €s>ntaining ditoinsaine for the foivaer and sodium 
fitooride for the latter were used* . . 

!•* (1) Mffer •*> (a) d*iS gm» aidiydroua disodiuim 

l^sphate (llajjHPO^} and 0*43 grnm of monopotassium phophate 
<K!{|P0^) were dissolved in ak^% 200 sil* of distilled water* 

(to) 0*30 gm* of i»»iiitsophenol mm dissolved in atoottt 200 ml* 
of distilled ws'ter while heating it slightly* After ntiacing - 
(a) and (to) and adjusting |i! to 7*8 toy the addition of 0*1 n 
HaOHi* the volvMe mm m»sm t^to 1000 ml* with distilled water* 

Hie ooloriiMitrie reading of this solution was ihout 100 in the 
Klett Ounierson colorimeter* if it was higher# dilution with the 
swee toufier ( i«8$ m* 8a*JiF0* and 0*43 gm* iouvo* siade upto 

■/ - ■ " 'Ip : ' -w. ■ ' -Ip .. •■H 

l^ lt* and. adjusted to ph ?*• ) was dose# 
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<2) Acetyl choline chloride or bromide (is ») (kept In 
refrigerator) - O.l ml. m 3.5 ml. fln.1 volume reeulad In 
•Bproxlmately 2 k lo“* m eolntlon. 

(3) 0.9 % Nacl, 

i4) 0.1 N AC®. tic Ada. 

CS) (a) Olimcaii* { mi^ wt. 380 ). Stod solution of 44.3 ®g, 
in 100 ml. <ii®tlll®<s vai»r. 

(b) Stock solution was ailutoa 10 tiiOBui bafojf® 

C 0*3 d. in 3.S ml. final volwa® amsultiiig in 10*^ M 
concantratioii ), . . 

(6) sodti® Fluerid® • tio ®ils fosultoa in a S ai 10 *“^ 

M soiuttoii. 

iisostlfHiino • I Mpodes of O.S ag./bl, J. 

•* 

Hicms test tub® deii^natea T (testis, p ( ditaMSMifW i) 

F Cfluoda®) w«s« os®a for »aeh detarminetion. »wo 
t*®t tutes. $ <standa«a) and B (blaidc) .war® uadi for ooeii soriad 
of dotormination. For mi ^b&m datanBiiiatioiis }ia«mol3rs«d or 
totoid mmm wm not wmA, spiNsially so i» eas® of ^ Standard 
and aiank t»sts idwira in addition to also®® th® t®fimi was not 
ict®rlc also* 


Coatd. «*.*..* 
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Mmuita wmm'm&d on thcs Kletti^Swmmtston e&lcttinotmr 
Hw alseoadbc&nco wai jMail at 420 miliimieroim 42)# 

aatting to xairo alworisam:* wlHi w&lmr» 

rmlmm 0 i eh&li.matmx‘m& atmrm 04 isiiit»/Ml*# tli® 


CiNolltiMi9t4tiui<i units ■* 


sftsr PSJbaemim 


B ibucaiy^ Actlvitar 
mliiMiststsss uiults 
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atiiif of Umi miatlonshiii batman snxaiXHutlwniw 
apisoa® and aarum eholijneatetaa® in the local population w«« 
carried out on 93 patient* admitted to indoor weirds at the 
Medicsl Colle^^ and fiospital# iThansi from Hiifust 
1981 to febxuar^f 1982* the patients were fxom botli sestes 
and afe*gronps from { O-IO ) years to C 81**70 ) years* 

Ihese patients were divided into 28 iM»rmal healthy 
individuals i mnisml group ) atid 21 cases of anaemia and 
malnutrition* 1$ eases of pregnancy* 6 cases in the post»partiim 
period* 9 patients with dehydration* 4 eases of malignancy* 

I eases of liver and biliary diseases* 3 eases of mental 
disorder* 4 eases of thyroid disorder* 2 eases of obesity and 
8 normal healthy children* the latter being taken to observe 
the variations if any in the paediatric age group* 1 ease 
wlK> was otherwise normal eiccept for tlwi unduly prolonged 
suxamethonium i^pnoea was also includsd* Each of th«i seven 
patients wIk» had presenee of multiple fmctom was plaeetd in 
more than one groisg) iMCordingly* 

After ooii^letion of the study following observations 
have been made I 

fable 1 shows ^ normal healthy individuals or 
oontrol grotqpt consisting of 18 males and 10 females* 2t siwwt 
senw Cholinesterase activity ranging from 82*0 units/ml* to 



ummi possyinc! vaiW® 77*84 imlt«/inl** M®MI 
Dibttceine xlm^T { d.M* } is 78*38f lae&is Flwrid® Mifaiwr C F*Si* 
is 59*62* Duration of api»ea ranged from 3 to 10 minutes witti's 
imsn time of 4*69 minutes* In addition# on observing D.W* and 
F*N* of tlui patients# Case i3o* 6 appears to foe a foeterosygot® 
for the fluorld#»r®slsteiit and Case i^* 16 a heteroaygote for 
the atypical gene* 


COKTOCb GROUP C liormal Healthy indi' 


units/ 
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Hitt t&Xlmiing { Twblm $ } siicms tte MghX:r 

Iil0iiific«iit Alttmmtim of mnan clK»ilno8t«rfis« irttiiso in 
cmm of dohydration C S9.94 itnitos/M. ) m empmetsA to 
t}i«% of tlm eontirol fiomp, .iftt«n iiiiration of ttotion of v 
omcttMtiicaaiiint in 9.32 nfnotoi, contribatino to tills is s 
3$ nin* spnoos in otupo lo. 3 - sliifsh was an atspieai botoxo- 
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SCA TTERGRAM SHOWING CHOLINESTERASE VALUE DISTRIBUTIOM 
AGAINST me DURATION OF ACTIOH OF ^•=*- 

■son's Coefficient of correlation between cholinesterase 

aon of apnoea ( r. ) == - .4766392 _ 






»e abov« i® the, ©f av 
foe twee© ®@rum cholii»»texa»e iral«e» ®a}, 
Xt follows the regression equation i 

ChE « S»2*6 • 5*05 X (Snratioa, 
litiere# 


cnK -is the semni elK>iinest®rase value in un4te>%i 
Ihiration •is the duration of apnoea in minutes • 
Xhrcmgh this equation i» can have a rough idea of the 
duration of apnoea or the serum cholinesterase level in 
patient in this study, provided any one of the afoove factors 
{ ChE or Duration ) is ieapwn, 

• Sy * is the standard error of the estimate* 

Hsm, 
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15 25 ^ 35^0 


~ SCATORGRAM showing DIBXyCAim MJMBER- DISTRIBUTION 
, AGAINST THE DURATION OFftACTIOH OF'‘8li3{A?gTHONIUM. 

Karl Pearson's Coefficient of correlation ■'WfiS49''D.N. and 


duration of apnoea ( r- ') o - ,7iS2, 


ion.b»t^e9 ».M, and 


Ailjaited degree of negative correlati©n''e3sp‘^:;.^^een D.N. 
^and -tte duration ^ of apnoea, in _;titis,,^ study when D.N. 
Taiue-^ falls, '^e duration ®f apadiea , increases and vice-Versa 


Taiue; falls, the^^uration of apnoea increases and vice-ver 





WRATOM aMmUTESi 


distribution 

DCAMETHONIUM. 







Dig tribiation of g®i»tgyp€is in tl»i etwidy# 
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Of til® f 3 total c»#«» ia tr» study, S 5 eas«« wmm 
»al IwfiiQaygotas ( K ^ J and % m stowonaal iKjiaoay^t* 

'I ®1 ^ ^ SaM,® 22 )• «» 7 tsataTOaygol^s prasant in thtis 
idy inclMad 5 eases hstsirosygoias fo*- the tismal and atgrpioal 

» < E j bJ ) mtS. t hetetoaygotss of ti^ usual and fliKiirida * 
istant gmxim C bJ ) (tig.t2>* ^ 

Toblm 23 silmm liiat thwt mmimm maftber of cases, 

{ 2@,7EX) had a dwration of action of swonaethoniisit 
erlod of apaoea ) between 2*4 sdnutes, itollowed Jsy 32 
•s C 35* 4S ?s ) in the 5 • S einittes irange* Patients 
wing a period of apnoea between ll • IS nditiites and IS • 30 
»tes msAered l { l,os % i each Ctigai). 



SHOWING T HE DISTRIBUTION OF GENOTYPES 
IN THE STUDY. 
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liiliS 

ii’iiSi 


recovery after aimiiiiwjthonlviii t 


©elayeCl recovery • 38.3 f 6.8 iiolt»/inl. 
sorreal recovery • 88.S + 6.9 uoite/inl. 

^5ean t st«»aa«i Error 
of ceXleifey 
©t el.) 

Vickere C1963) atated that © less then 25 % &nmymm 














SJ.s^ir^^iitil .011 o£ tiw l.@9&irJ,'fctwi of tlw (tofi# 
to pmmcm a otuMajpa offoet m& th@ logaritliiw of tli« daratioii 
of rnpumm ®ft«r »taisda»a aos®®* Jo agreeRMiot to this iciog msd 
»3»e®o# io a gooat aiacu«»loo in ao srticl® by McLatoti aail 
ftoffit (i976)# atate that a® a genorallaatlon, «i® Xtm&r tiMB 
oholioos boras® activity ana Sibucain® minibar and floorid® 
number of a patient# tbe »ore prolonged is ^«® respons® to 
euccinyicholio®. Omii' have ale© eatplaioed the reason behind the 
failnre of consistemsy of this relatiohship as being teehnically 
incorrect estimations. 

Keeping these factors in mind# one of the aims of 
the present study was to try an establish# if poss'tble# « 
relationship between sensn cholinesterase levels and the 
duration of post«»simiiMttlK»nitim apnoea in the local popsulation. 

On calcmlatlng the correlation coefficient betMoiein these two 
factoni in patients of the normal genotjp®* it has been found 
tHat# xtm m «47i$3li2# obtain*^ for thma indicated that a 
limited degree of negative correlation escist between cholines* 
terase and the duration of ap»oea in ihis sbidy. finjts# m a 
generalisation# when Cholinesterase value d«^t»ed« the duration 
of apimwia increased and vice*versa (Fig* 

gk similar correlation vas studied between dibucaitie 
nuaibers and flisBiide msebers the duration of mpmmm* »or 
dibeeaine nMber vs« duration# r^ • eas obtained# 

Ibis suggested a stroiger negative correlation eiidi duration 
Hhan that of Choliossterase activity (rig*- SO) « ’ 












§e«® in zimbsikmm • Rhofieala African 


■t «1* 1976) 


high incidaiica of th« »il«tit allai® in the A1 


tiiaio# 1979)* Ihe dlacoveiY of the presence of ench ethnic 
groups in otiier places prcsaipted an invea-tigstioii into the 
characteristics of Bundelkhani Region* 

She incidence of b| gene obseinred in the study was 
zrnrom ^rhis however »ay he a fallacioua conclusion since though 
it is to recognise the Mf fmtmwyg&tm due to little or no ensyislc 


iMli 





Indiv 


SliiB was a sturdy 60 kg* male 35 years* H« w*der« 

y&nt surgical toilet arc debridenient of a wiMici caused l»y an 



a posaiMlit^ with thl* ea«« 


A wail, built 61 bg. m»lim mala age4 35 year* who 
It a sastrojejwnoaitoaqf, Hi» blood sugar# mraa# Hb*# 
D.L.c# am urine imrestigations were all wi^in normal 


limi'te 


He displayed a 40 rainu-tes aimiimetboiiium apnoea after 
75 mg# l*v, suxaiimthonium* 

sanim cholines teriM valas of 17,2 imits/sa, mia 

seen, D.N, 18 and P.N. 30 establish that this case was an etwlcel 

bomosygote* 

An earlier esqploretory laparotcmiy under <3«At 7 years 
ago was uneventful* It wuld mt ve determined wMliier staacame* 
tiionium was mwed or not* ftiere wae no family history of se^ 
operations* 

A 22 years Hindu female id)o underwent resuturing of a 
huf»t aladomen 13 days after a Caesarean seotion* she wm §6 Icf » 
in i«igbt# had a i»d®rate degree of anaemia and was of ooor 


80 


■ Mtmf m 60 lag, i,v, dos® Qt apiscwta 

lasted IS iBimtaii* 80 oth«r f«ter }tx»m tso cans® prolongation 
of apnoea such as hyparrentilatlon was prasant* During h«r 
Caesarian section 13 days hefore l^e was administered sirtime*' 
thonium C 75 mg, i,v, ), she had an apnoea of 11,5 mimt&B* 

Ho cholinesterase estiiiMsttions weix® done then. 

It is suggested that prolonged apnoea in this case 
was a result of a nearly 62 % reduction in ensyme levels du e 
to the preexisting an^saia, shock and the post^partum period* 
t 

A 25 years old 46 kg, Hindu lady in poor gsMiral 
condition and with severe asMsiia, gim received 50 mg, i*v, 
su3caiae#i©niura firing a hysterotoray aM ligation, Apnoea lasted 
for 25 minutes* Her serum dhollnesterase aetivity was 36*2 
units/ml^i D,H, was 19 and F,h, 42. 

One of the greatest difficulty iu any study of the 
ensyrae serum cholinesterase is the virtual inahility to ccw^are 
Idle results ttese ©fetsaiaed by with any other method due to 
different reaction conditions C »>w®rs and MeCaito. 197d|^ 
WetstoiMi ai»4 La Hotta. 1965# iH^chel# 1961 )« It is therefore 
necessary to vm^mm results on a relative basis ( Michel. 
Ifil), 

It was demons trated by MiliKirat. 1936 that low emyme 
levels were present in cases of laalautritioa and aneomia. !Zhsse 
findings were s*^ported by the work of Faber. (1943) and vothaus 
end Kaj^ (1953) for malautrition eases and lay Sirndmora et al* 



the lowest for any of tiie disease f roups ste^ies# 

It is worth notinf here that ttw* pieseiwm of soh- 
ciinicai liver ^sfonctlon or iKsenlt biliary disease is widely 
adcnowiedfiid {IsseliMMSSier# 1980) « h variety of conditions suCh 
lui anaiwsias loi^ staidiim malimtxltioai confestive oeriiae 
failure «Eid infective hepatitis may result in a syifi^itowatio 
liver dysfnnctloB and may mm reflect on the seroa cdKJlinest- 
erase levels in spite of the absenee of any overt hs^iatie or 
biliary disordsr^ 

A mean cholinesterase level of St .77 enits/S»l« was 
obtained in cases of pregnancy in the present stndy*^1^ 
redmction of the ensyee level flkm the norssa heal^sy non» 
pregnant adult was of the or^r of a§#7S %• this is closely 
cc^arable to the vadues of t4w> rediictions of enoyaM activity 
observed daring pregnancy idiiCh are 1« % i RObertson# ifdi)i 
21 % (Hsoel^# Ii9$)f IS % (Levine and Hoyt# 1949) r td % (Soli* 
aider# I9#S) and Id % (Redderson#. tf7i)^^i It is in oontrast to 
the f indite of Mall end Laces (1997) and Meade and MsalsM 
(1999) bo^ of idwMi found no;i0hansM> la ensyae activity daring 



h Mglwir incld^iw® of pmlowLgwd 9pmmm in tiot«jpoary» 
fotofi i#aa »%mn for tJie pmgmmcf (S© %) m» wifii 

tHo Boii-prosiiaBt Jioaltiiy «4ult CO % ) tSii* «.«« bo hf 

whittakoro* Ci9S0) opioloa that a higtior iMJbiooeo of iwmloriged 
apaooa ia iiotorooy^tot in »o®a in prognaat iiwtiviaiiolo m 
coif^axod to hooiti^ aon-pros^nt oinXto* 5tii« i« ^hio to tlio low 
onayo® cbiuraetoriotie* of ;ii«t»ro«yfoto8* 





tniB was a 35 roinatea apnoea in a cmm hmtmroi&ygotm for tii« 
uaual QiiiS atypical clsoliimstarasa* I3@v©r laaa* utaan 
©lioliiias tarasa leval of tlsis §roap a pati#atai was lowar Isy 
a highly significant dagra® from th® control group# 

^3aan cholinastssras® levels of the pregnancy* po«ts«» 
partum* malignancy* liver and Mliary disease* anemia and 
malnutrition groups were all reduced by highly significant 
degree® from th®' mean level of control case®* Hiis i® in agre®"*' 
Blent with finding® of moat worlter®# 

Eedueed ensyami level® for liver dieeaaea were observed ' 
by Jones and Stadi# (19395# Weirdie (19405# fol^s (19405# 
liehmann et al. (19S25 and Hunter (19645* leihmaim ®t al« (19625 
found a l«#el of 8 S9 units/nil* (as ctcaapared to a normal : 
level of 60 • 120. units/iBl#5. ttmtar (1966) found a mean enstyme ; 
activity of 86 units in the ce«e» with liver and biliary 
udiila foldfi® (19405 found a mean level of 59 jj uni %•/»!# 
and Jonas and stadie (19395 found a mean level of 41 imlts/fel* 
in advanced Ituberculosls and carcinoma* lh®y attributed it to 
twi^rary injury to liv#r*ffew,* study shows a drop of ensyme 
iwstivity iit tiui liver disease groupt 59ut not to the eoctent 
found by isteann et al* (19625# 

ifiis was probibly #iiii4''*'to absenCNi of case® with tree 


Mall.9iiancy casus a ©Sf ac^f .yj.isy 

fi?om 40*i -• 69*9 ©nits/ail*, “Mie*© Mas- « i©i«ijr®i'"„actiir£t 3 r in 
niallQaaucy cae®s •'fai<34®d by Jos^s a»d stadi.© (1939} ^,ir>d l-scAJcdl# 
(1940)* ISO #it6tesic« of bopatic mtastases wm mm@n in any of 
the cas@s in this study. Itepatle Kwtastasos had boon awsoeiatad 
with a still Qjcaatair diop of ©nsyma sctivity as obosirwod lay ' 

Kanlaris ®t al* (1979) i ahooi et al« C19S6}. Hotaton© ©t al* 

(I960) had su9@®stad th® jcoasoii foir tha djpop in ans^jfm© activity 
to b® du# to tha eawinoatatous tissua itself idUch pethaps was 
thought to b® iraspoiisibl# for production of a sarusi ©holimtst®-* 
rasa inhibitor (Kaniarls at al., 1979), 

lis fagard® th® changas in lasan eholieaistarasa aetivlty 
with th®. ag® it was notic«d in prassnt rnmAf that slightly higher 
levels are prsaent in children, h fall In mstlvity of the ensyiae 
occurred around puberty and was maintained till SO years of age 
after which a subsequent rise to still higher levels was seen 
in age groups (51 - 69) years and (61 - 70) years* Hie 
significance of this increase in later years was doubtfulHsinee 
the two groups ©Mprised of 2 and I individuals only* Kssults 
of present study are cos^arabld to tl» wojdt of sosCanee et al. : 

(1949) who noticed a drweatic riSMS of the eholiiiestasrase levels 
in the early childlusod* oabew C1970) found a 30 % increase in 
the activity of enaysei in 3 i» 6 year old thildrea followed hst 
'a gradual fall to the adult level by puberty* In oldest , two 
grotgui the rise of ensyme aetivity is in contrast to tlw 



High 0 ^xvm mmym l«v®l wmi iiot»a 
fef mmr ®t ai. Ctf54) ia study of 3S4 cmmm, mmprnon and ®tcmiic« 
C1956) also h®M th© oboelig^ pj»s®at la patients of 
tO' b® th© caus© of reduction of cholin«st®ira«© activity 4a 
such cases* Sh* present study mhmm the highest roeaa cteliaes* 
tares® l®vei present for any of 'the groups studied ( l0i*9S 
unita/iai.* ) have observed# Xt has also b«©n 




h i»ci?«as« of choliooaji^rao® 4» tte 

adult ntalas m comp^md with th* noii-pira^uajit adult f«i*l@» 
wa* B%®n to be pjeesant iKalow and csuoaif lB%9f wetatone 
I*a Motta* If 65 aod Ftopert and Srackanridg®# 1976) ♦ 
reports a» in confoirolty with th® ptasant atndy* iiow®v®ir# 
th® findings are incontrast to Hall and Lucas (1937)iCallaway 
et al* (1951) and Vorhaiui ai^ Kark ClfSS), Iti® present study 
shows a clear trimodal histribution of the population when 
the cases were grouped according to ditoucalae niasber* "fitire® 
distinct geiwtypea were seen in separate groups fFlg» 14 )« 

Our findings regarding the trirodal distribution of the • 
population are in agreea^nt with Hhittaket (1980)* 

i^n increased laean ensyipe level was observed in 
the routine cases as coi^ared to the saaergeiacy cases* fi^eeireri 
it was insignificant* In various dietary groups stMiedi. no 
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SUMMARY AND COMCLUSIOIS 



alia prasant projact wa® %md«rtak«» at the 
MMical College# Oliansi# £mm Augaat, Ifai to February# 1982# 
with the objective to study the goantltative variation® of 
serum choliisesterase in BunielJEhand Region and the reiAtioniihip 
to suKamethoniiHa apnoea# ah® incidence of various genotypes 
and , the association of atonoraalities with regional ■ or religious 
statiis were -also investigated# 

W&x idiis purpose# 93 patients belonging to both sexes 
and various ag® groups from (0*10) years to C61-70) years wmm 
divided into Control gix>up (26)# Anasmia aitl isalnutritlon (21)# 
Pregnamsy (15), Post-partum (6)# iSehydretlon (f)# Malignancy (4)# 

Liver and biliary diseases (3)# Mental disorders (3)# ffhyrold 
disorders (4)# obesity (2) and children (6>* 13ue to the 
presence of iwiltiple factors in soiae ptiients they were placed 
separately under mm than one group# 

Control cases mm also divided according to age# s<^# 
alcohol intalte# diet# residential # mmiowsomade and siaolciiig 
status so as to study the influence of these on the ensyiss 
levels# 

An elaborate histjory and details of piiqrsical exaiiination ■ 
were recorded for each case# Blood saufjle were drawn In esdh 
case and serum was s«parat«a and stored* > 

Vlie cases were iiwtaced with pentothol followed by 

..Js 









ayjuoeti was correlated with either Dlbucaine mmOms ©r I’lner 


aaiftser 


Incideiwe of prolonged apnoea was 4*309& (4 cases) 
Out of these, 3 cases CIS ?4) were of genetic abno, 


m resistant gene CeJ Ej)« Cmlj one atgfpical bomosfgote 
was present eonlrtitutlng 1*08 % of the study popniatlon* 
Ihough a preroiiderance of Hindus was fcund aarong 1d*« 
1 genotypes the etady could not reflect any significiuace 
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SiaCAMESHOliHllf, 

^M^g m^gjO^IM iSgS RASE XU «iE LOCAI, POmLkTlOn. . 

Case HQ)* «» 

M.E.D* m, » 

HiiM •> 
hqa/mst m' 

R«l«giQfi • 
fathftr^s BMO! «• 

AMiwsit * Hems# iio« «• 

MG^hldlli « 

Vil.l,«9« <» 
lEmhiiJUl •• 
p*o« • 

oeMSs^atlon • 

Si immmwt tmsMlimt iiiil«:iMiii« aKti^NMdwria 
ii0jElt«ir# g«jpd«n«r • InscetieiiSNi or pontioi^ vm«A ** 

^iipNirr J».Cr 

Lm elmAoir al^aio ciaso/Higli mimirn ol«o«/ 
iUgli Gtlasa* 

130* * 

D«0#A* • 

giagnosif C Clinieol > «» 

Diofnosio ( footc^ratiw ) * 
l^iagtioois ( Patliological - if de»m } - 
OotMi of i^porafioo •*> 
sorgooo » 

AniMiiithojiioiogiot •» 





Alcotel 
Smolcing 
Dtiigs . 

Mwcy other 


Family Hisf»ry t 


* Any operation* ' in the family • 

* Ileath* (fitiring ©peratioiiii in the family * 

* Hospital at which such operation airf/or 
4®ai^ oocsnrei • 


(i) History of toif reaction or allergy 

Ui) wonas in stool/Bleefling frcM any site 

(lii) Miy hiwer disease 

(iv) hm Heart disease 

Any drgn* tahen - e.g. Procainamide 

Ouinidine 
hignocaine 
Any other 

(y) Malifnaney 

lUiy treatment for HalignaiMy 

♦ Crofs tshen • 

* Padiation nndergore «» . 

(vij Kidney disease 

(yii) Sy# condition * ♦ dlancoma etc# 

* ©mgs "te3cen or used 
{ eag# phosphorilene 
eye drops eiK># ) 



■** 

p^sncfhmm * 
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lN¥ESTXa^1?Z0liS DOM t 


B*I## C»T* •• 

D.r.T, - 

p, Chi* - 
DlMieaiiM «> 
vmm • 

WLm& Sii@fur • 

BXof»il Group • 

Ccwpio-hs mriiw ojt^ii'iiatXoa 


toy pr«op®ratiire Blood Transfwsloii with tim «• 
©ato of collection of Blood <• 
pfoBiedicattoii • 

Indoctioii •' 

giwoii at ( tlsMi ) * 

Simaniethoiiiijm 'dose «• 

swxaaethoniiss apnoea started at ( tirao ) • 
Bespiratioii first retorned at ( time ) • 

Deration of appSMia ( ty stopwatch ) - 

toy other relarant used ^ 

* ill what <tose -«• 

* time of •aainiS'tration of 
other relaxant « 

* prostipBine giwen • 

Blood yransfnsion given or not • 

* jyaoimt of Blood given • 

* fime' of a^inistration ©f ^ Hood 

* ©ate of collection of Blood •* 

toy second dose of SiixsBiethonl^n nsed - tm^/m 
SiMOos^ dose of snxawwfttonlw «• . 

Second dose given at ( tiiai } • 
tonoea started at ( time ) -* 

Bespiration now anetnrned at { tiiw ) 

©oration of apnoea ( hf stopiatch ) • ' 


9S 



AFPSilUIK-.IJ 

£RI1SR3|A^P]REPJ^£ FOR ^ §P&SL^90mMXC ^SS^glCA^tm 

High eluia (l> i 

*£tsi» ppoiip osjtipirisgcl of patient* ■ «x»l«itf ff«» » 
ffflwily wilii a capita iiKscaa® of asox® than Bs« S00»00 par 
iBonth or a total family incoiw of i«ore than Es. lOOOMtOO par 
mon^rn 

Hiaho-cftiddla claiia {%) i 

UiiB incloda* patients with a par capita incoiaa 
frsm is* SSlx^O te> ia» 500<«(J0 per month# or a total family 
income of te. 20O1*OO to h* 3000*00 par month* 

l^ie>mii<81a... class.., lilt 

Ca sas with a per ci®»ita income laetween Um 2SO«00 
and at* 3S0-00 per month or a family inecaae between h* 1000*00 
and h* 2000*00 per mon^ were fitmpod here* 

iiow Claes 141t 

Cases with a per capita income of ai* 240*00 or 


lees per aionth, or a total family income of is* ff®»0O or 
lose per month were incltided here* 
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